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(54) Cyclone separator device for a vacuum cleaner 

(57) A vacuum cleaner cyclone separator having a rected air inlet (33) for dust laden air and also has a tube 
cyclone with a first end wall, a second opposite end wall shaped air outlet extending from the intermediate part 
(36), and an intermediate part (38), which has the shape to the first end wall and communicating with a vacuum 


of either a cylinder or, at least partly, an up-side-down source. The particle outlet opening (39) continues into 
truncated cone The intermediate part has an outlet a separation part (40) having a side wall opening 
opening (39) for particles through which particles sepa- through which the particles leave mainly perpendicular 
rated by the cyclone leave from the intermediate part to the rotational axis (R) of the vortex created in the cy- 
toward the second end wall. The cyclone is, close to the clone to a particle collecting (27) container placed out- 
first end wall, provided with a generally tangentially-di- side the separation part (40) 
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Description 

[0001] The present invention generally relates to a 
vacuum cleaner cyclone separator having a cyclone in- 
cluding first and second opposing end walls, and an in- 
termediate part having either a cylindrical shape or an 
at-least partially frusto-conical shape. The intermediate 
part has an outlet opening through which particles sep- 
arated by the cyclone separator exit from the intermedi- 
ate part toward the second end wall. Close to the first 
end wall the cyclone has a mainly tangentially-directed 
air inlet for dust laden air and a tube-shaped air outlet 
extending from the first end wall toward the intermediate 
part and communicating with a vacuum source. 
[0002] Vacuum cleaners provided with cycione sepa- 
rators are known in the art, see for instance GB-A- 
2305623. Such cyclone separators are rather space de- 
manding because of various requirements of the sepa- 
rator. Firstly, the axis of symmetry of the cyclone is usu- 
ally vertically arranged. Secondly, the cyclone has to 
have a certain vertical extension. Thirdly, the distance 
between the particle outlet opening of the cyclone and 
the bottom of the collecting container has to be of suffi- 
cient size to permit collection of a large volume of par- 
ticles. Because of these space requirements, the cy- 
clone arrangement is suitable for so-called upright vac- 
uum cleaners, but less suited for so-called canister vac- 
uum cleaners because the required vertical cyclone axis 
arrangement increases the height of the motor housing 
for canister vacuum cleaners in an unacceptable way. 
[0003] It has nevertheless been suggested to use cy- 
clone separators for canister vacuum cleaners, see GB- 
A-2297243. The cyclone is arranged such that the vor- 
tex created in the cyclone is inclined more than 45° with 
respect to a horizontal plane when the vacuum cleaner 
is moved on a horizontal surface. The inclination of the 
cyclone decreases the required height while the major 
part of the gravity force is used to direct the particles to 
the container beneath the cyclone. It is possible to use 
this vacuum cleaner for stair cleaning purposes which 
means that the vacuum cleaner during such cleaning is 
placed on the step in such a manner that the symmetry 
axis will take an almost horizontal position. This position 
is, however only temporary since stair cleaning normal- 
ly is a minor part of the total cleaning work. 
[0004] The present invention is directed toward a cy- 
clone vacuum cleaner that has a compact structure and 
a large volume in the collecting container The present 
invention is also directed toward a cyclone vacuum 
cleaner that has a simple design and, hence, is easy to 
manufacture The present invention is further directed 
toward a cyclone vacuum cleaner that can be emptied 
in a simple and hygienic way. 

[0005] In accordance with the present invention, a de- 
vice for a vacuum cleaner includes a cyclone separator 
having a cyclone comprising a first end wall, a second, 
opposite end wall, and an intermediate part. The inter- 
mediate part is either shaped as a cylinder or at least 


partly, a truncated cone. The intermediate part has a 
particle outlet opening through which particles separat- 
ed by the cyclone leave from the intermediate part to- 
ward the second end wall. The cyclone, close to the first 
$ end wall, is provided with a generally tangentially-direct- 
ed air inlet for dust laden air and has a tube-shaped air 
outlet extending from the first end wall into the interme- 
diate part and communicating with a vacuum source. 
[0006] In further accordance with the present inven- 
10 tion, the particle outlet opening continues into a separa- 
tion part. The separation part has a side wall opening 
through which particles leave generally perpendicular to 
an axis of rotation of a vortex created in the cyclone to 
a particle collecting container The particle collecting 
container is placed outside the separation part. 
[0007] These and further features of the invention will 
be apparent with reference to the following description 
and drawings, wherein: 

Fig. 1 schematically shows a vacuum cleaner with 
accessories; 

Fig. 2 is a side view of the vacuum cleaner accord- 
ing to the invention being provided with a liner; 
Fig. 3 is a vertical section of the vacuum cleaner 
shown in Fig. 2, but with the liner removed; 
Fig. 4 is a vertical section through the liner with a 
cover plate, which serves as an end wall, removed; 
Fig. 5 is an end view of the liner as seen from the 
right hand side in Fig. 4, but with the cover plate 
secured to the liner; 

Fig. 6 is the same end view as that of Fig 5, but 
with the cover plate removed; 
Fig. 7 is a cross-sectional view as seen along line 
VII-VII in Fig. 4; 

Fig. 8 is a vertical section through the cover plate; 
Fig. 9 is the cover plate in a front view from the left 
hand side in Fig. 8; 

Fig. 10 is a vertical section through a second em- 
bodiment of the invention: 

Fig. 11 is a section as seen along line XI-XI in Fig 
10, showing a first embodiment of the cyclone par- 
ticle outlet; 

Fig. 1 2 is an alternative embodiment of the outlet in 
the same section as Fig. 11; 
Fig. 1 3 is a third embodiment of the invention in the 
same section as Fig. 10; and, 
Fig. 14 shows a vertical section through a further 
embodiment of the cyclone of the vacuum cleaner 

[0008] With reference to Fig 1 , a vacuum cleaner has 
a nozzle 5 connected to a tube shaft 6 that, via a tube 
handle 7 and a hose 8 with a hose connection 9, is se- 
cured to a vacuum cleaner housing 10. The vacuum 
cleaner housing 10 is supported by a front pivot wheel 
11 and two rear wheels 12. 

[0009] With reference to Figs. 2-3, the housing 1 0 de- 
fines a recess 13 in which a liner 14 is removably se- 
cured The vacuum cleaner housing 10, in a traditional 
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manner, encloses a vacuum source such as a fan unit 

15. The fan unit 15 has an inlet side that, via openings 

16, is connected to an air inlet part 17 The air inlet part 

17 is surrounded by an inclined, angled sealing surface 

18 on which the liner 14 rests. The vacuum cleaner 
housing 10 also includes a replaceable outlet filter 19 
through which the outlet air from the fan unit 15 leaves 
to atmosphere, and control means 20, other electric 
means, a cable reel, and other conventional features. 
[0010] The vacuum cleaner housing 10 has a front 
end wall 22 extending upwardly from a bottom wall 21 
of the housing, the bottom wall 21 defining a lower limit 
of the recess 13. The front wall 22 is provided with a 
through-tube section 23 to which the hose connection 9 
can be secured. The side of the tube section 23 facing 
the recess is provided with an annular sealing 24 in or- 
der to seal against the liner 14. 

[0011] With respect to Figs. 4-7, the liner 14 includes 
three elongated, horizontal, parallel chambers that are 
separated from one another. These three chambers are 
referred to hereinafter as a coarse separator 25, a cy- 
clone with a cyclone chamber 26, and a collecting con- 
tainer 27. 

[0012] The coarse separator 25 has an end wall 28 
with an inlet opening 29 that, when the liner 14 is placed 
in the vacuum cleaner housing 10, is coaxial with the 
tube section 23. The coarse separator 25 is surrounded 
by a first wall part 30 ; which serves as a separating wall 
toward the cyclone chamber 26, and a second wall part 
31, which serves as a separating wall toward the col- 
lecting container 27. At the end of the coarse separator 
25 remote from the end wall 28, there is an opening 32 
in the first wall part 30 (Figs. 4 and 6). The opening 32 
continues into an inlet channel 33 to the cyclone cham- 
ber 26, the channel 33 being arranged near one end of 
the cyclone chamber 26 One wall 34of the inlet channel 
33 is curved and arranged such that a mainly tangen- 
tially-directed air inlet flow is created in the cylinder- 
shaped cyclone chamber 26. 

[001 3] The cyclone chamber 26 is provided with a first 
end wall 35 and a second end wall 36. The first end wall 
35 is a part of a cover plate 37, which will be more fully 
discussed hereinafter. The cyclone chamber 26 is also 
provided with an intermediate part 38 that is disposed 
between the end walls 35, 36. Preferably, the interme- 
diate part 38 is either cylinder-shaped or is shaped as 
a truncated cone directed such that the smaller cone 
opening faces the second end wall 36. The intermediate 
part 38 has an opening 39 (whose diameter in the em- 
bodiment shown in Fig 4 is identical to a diameter of the 
intermediate part 38) that leads to a separation part 40 
positioned close to the second end wall 36. 
[001 4] With reference to Figs. 4 and 7, the separation 
part 40 has an opening 41 in the side wall. The opening 

41 extends almost over the complete length of the sep- 
aration part 40 and is connected to a channel 42 leading 
to the collecting container 27. One wall 43 of the channel 

42 is spiral-shaped and forms a generally tangential par- 


ticle outlet opening for particles leavingthe cyclone. The 
particles leaving through the opening 41 have a direc- 
tion component that is generally directed perpendicular 
to the axis of rotation R of the vortex created in the cy- 

5 clone chamber 26. 

[0015] The collecting container 27 is, with the excep- 
tion of the previously-mentioned wall part 31 and cover 
plate 37. surrounded by an end wall 44, a bottom wall 
45, and side walls 46. One side wall merges with the 

10 spiral-shaped wall 43 of the channel 42, as illustrated in 
Fig. 7. The bottom wall 45, at its external side, is provid- 
ed with a locking shoulder 47, the function of which will 
be explained below. 

[001 6] The coarse separator 25, the cyclone chamber 

is 26, and the collecting container 27 are each provided 
with a completely open end wall that is normally covered 
by the cover plate 37. The cover plate 37 is normally 
secured on the liner 14 and is removed when the col- 
lecting container 27 is to be emptied. 

20 [0017] With reference to Figs. 5, 8, and 9, the cover 
plate 37 includes an angled plate 37a having two lugs 
48 and a spring-loaded latching hook 49 The lugs 48 
are inserted into recesses (not shown) in the liner 14 
whereas the latching hook 49 engages the locking 

25 shoulder 47 on the liner 14 in order to releasably lock 
the cover plate 37 to the liner 1 4. 
[0018] The cover plate 37 also has a circular tube 50 
extending from the angled plate 37a The tube 50 is pro- 
vided with a rounded portion 51 at one tube end inter- 

30 connecting the tube 50 and the angled plate 37a. The 
cover plate 37 has, at the opposite side of the angled 
plate 37a relative to the tube 50, a wall portion 52 sur- 
rounding a filter cassette 53 that receives a so-called 
deep filter 54. The deep filter 54 is, for example, a thick, 

35 coarse filter that can be picked out from the cassette 53 
and cleaned, for instance, in a dishwasher. The filter 54 
is spaced from the angled plate 37a, thereby creating a 
space 55 for the distribution of air flowing through the 
tube 50 to the complete area of the filter 54. The filter 

40 cassette 53 is retained on the cover plate 37 by coop- 
eration between a locking mechanism 56 on the cover 
plate 37 and lugs 57 arranged on the cassette. 
[0019] In order to decrease the creation of noise, the 
tube 50 has, at its internal side, an axially-directed 

45 flange or rib 58 preventing the creation of a vortex within 
the tube 50. The angled plate 37a is, at the side from 
which the tube 50 extends, provided with a soft material 
layer 59 that serves as a sealing member when the cov- 
er plate 37 is secured to the liner 1 4. 

50 [0020] With reference to Figs. 4 and 6, the liner 14 
includes a handle 60 that also serves as a handle for 
the complete vacuum cleaner. The handle 60 includes 
a knob or button 61 that is operable to release the liner 
14 from the vacuum cleaner housing 10 The knob 61 

55 is under the influence of a spring 62 and is : via an arm 
63, connected to a yoke member 64. The yoke member 
64 is supported for turning motion about shafts 65 ar- 
ranged at each side of the liner 1 4 Each side of the yoke 


3 


5 


EP0 966 912 A1 


6 


member 64 is provided with a hook 66 that engages a 
shoulder or the like (not shown) in the vacuum cleaner 
housing 10 The liner 14 is also provided with a holder 
67 cooperating with, and partly surrounding, the end 
wall 22 of the vacuum cleaner housing 1 0. 
[0021] In order to get proper particle separation con- 
ditions, the diameter of the cyclone chamber 26 is pref- 
erably within the range of 50-100 mm : the length of the 
cyclone is within the range of about 100-300 mm, and 
the distance between the opening 39 and the second 
end wall 36 is more than 20 mm. The length of the tube 
50 is preferably 20-50 % of the length of the cyclone 
The cassette locking mechanism 56 is preferably de- 
signed to act on the yoke member 64 such that the hook 
66 of the yoke member 64 does not engage the vacuum 
cleaner housing 1 0 when the cassette 53 is missing from 
the cover plate 37. 

[0022] The vacuum cleaner described above oper- 
ates and is used in the following manner. Dust-laden air 
taken up by the vacuum cleaner nozzle 5 flows through 
the tube shaft 6 and the hose 8 into the tube section 23. 
The air flows via the inlet opening 29 into the coarse 
separator 25 and continues toward the end that is cov- 
ered by the cover plate 37. Heavier particles are sepa- 
rated from the air flow in the coarse separator 25 be- 
cause of the reduction of the air velocity and the air de- 
flection at the opening 32. The separated particles are 
collected on the wall part 31 that serves as a bottom of 
the coarse separator 25. After deflection, the air flow 
continues through the opening 32 and further through 
the inlet channel 33 toward the cyclone chamber 26. 
[0023] Air flows tangentially into the cyclone chamber 
26 and near the first end wall 35 between the side wall 
of the cyclone chamber 26 and the tube 50, the tube 50 
being indicated by dash-dotted lines in Fig. 4. This 
means that a vortex is created about the central axis of 
rotation R in the intermediate part 38 of the cyclone 
chamber 26. Due to centrifugal forces, dust particles are 
distributed toward the second end wall 36, pass through 
the opening 38, and into the separation part 40. The par- 
ticles are thrown out mainly perpendicular to the rota- 
tional axis through the opening 41 and the channel 42 
into the collecting container 27, which is placed outside 
the separation part 40, and collect on the bottom 45 of 
the collecting container 27. 

[0024] The air at the central part of the vortex, which 
is substantially free of large particles, is drawn out via 
the tube 50 of the cover plate 37 and flows through the 
space 55 and the filter 54 in which further particles are 
separated. The air continues through the inlet part 17 
and the openings 1 6 into the motor fan unit 1 5, and then 
leaves to atmosphere via the outlet filter 19 in which 
smaller particles are separated 
[0025] When the vacuum cleaner is emptied, the liner 
14 is first removed from the vacuum cleaner housing 10 
by depressing the knob 61 on the handle 60. Depressing 
the knob 61 causes the yoke member 64 to pivot about 
the shafts 65 such that the hook 66 disengages from the 


shoulder (not shown) in the vacuum cleaner housing 1 0. 
Thus, the liner 14 can be turned somewhat about the 
front part and then lifted out of the recess 1 3 in the vac- 
uum cleaner housing 10. The cover plate 37 is then re- 

s moved from the liner 1 4 by depressing the latching hook 
49, which means that the plate 37 disengages from the 
locking shoulder 47 on the liner 14 to permit the cover 
plate to be tilted and the fastening lugs 48 drawn out 
from the recesses (not shown). 

w [0026] Turning the liner 14 up-side-down simultane- 
ously empties all the material that was collected in the 
cavities, i.e. the collecting container 27, the coarse sep- 
arator 26 and the cyclone chamber 25, into a bin or the 
like. The arrangement also allows all the cavities 25, 26, 

15 27 to be easily cleaned since the end walls (cover plate 
37) of the cavities are completely removed and, hence, 
all parts of the cavities are accessible without further dis- 
assembly or the need for special cleaning tools. 
[0027] If necessary, the filter cassette 53 can be re- 

20 leased from the cover plate 37 by depressing the locking 
mechanism 56, and then the filter 54 can be picked out 
and cleaned. After cleaning, the filter 54 and the filter 
cassette 53 are again secured to the cover plate 37. 
Then the cover plate 37 is fixed to the liner 14 which is 

25 placed in the recess 1 3 such that the filter cassette 53 
abuts the inclined sealing plane 18. Application of addi- 
tional pressure will then allow the hooks 66 to engage 
the shoulders (not shown) in the vacuum cleaner hous- 
ing 10 

30 [0028] An optional emptying ring (not shown) may be 
used to facilitate emptying of the cavities 25, 26. 27. 
Such an emptying ring is shaped such that it corre- 
sponds to the part of the liner 14 on which the cover 
plate 37 is normally secured The cover plate 37 is re- 

35 moved from the liner 14 and a conventional plastic bag 
is placed within the emptying ring. The open end of the 
bag is folded about the ring after which the emptying 
ring is manually pressed toward the liner. The liner 14 
with the emptying ring and the bag is then turned up- 

40 side-down such that the dust falls down into the bag 
The bag and the emptying ring can then be separated 
from the liner 14 and from one another after which the 
bag can be closed and thrown away. 
[0029] With reference to Fig. 10, a canister vacuum 

45 cleaner comprising a chassis 110 enclosing a vacuum 
source in the form of a motor-fan unit 111 is illustrated. 
The chassis 1 1 0 comprises an upper part 1 1 2 and a low- 
er part 1 1 3 that are removably secured to one another 
by locking means (not shown). The chassis 110 is sup- 

50 ported for movement by means of several wheels 114 
arranged on the lower part 113. A hose 115 is, in a con- 
ventional way, connected to a tube coupling 116 at the 
upper part 112 of the chassis 110 and the hose 115 is 
connected to a tube shaft that supports a nozzle. A tube 

55 coupling 116 continues into a tube shaped inlet 117 
which opens into an upper part of a coarse separator 
118. 

[0030] The coarse separator 1 1 8 is partly limited by a 
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trough-shaped container 1 1 9, partly by a plate 1 20, and 
partly by an intermediate wall 121 integrated with the 
plate 120. The plate 120, which serves as a cover and 
belongs to the upper chassis part 112, defines the part- 
ing plane between the upper and lower parts 112, 113. 
The intermediate wall 121 separates a space 122 within 
the container 119 from the other parts of the container 
119. The space 122 extends from the plate 120 down 
into the bottom 123 of the container. 
[0031 ] The container 1 1 9 is removably arranged on a 
chassis portion 124, which is shaped as a support, and 
is inwardly dressed with a bag 125. Preferably, the bag 
125 is a plastic bag whose edges are clamped between 
edge parts of the plate 120 and upper edge portions of 
the container 119. A lower part of the intermediate wall 
1 21 is provided with a sealing 1 26 that presses the bag 
125 against the bottom 123 of the container. 
[0032] The upper part 112 of the chassis 110 is pro- 
vided with a cyclone separator 127 that, in a conven- 
tional way, comprises a cylindrical part 1 28 having a tan- 
gentially-directed inlet 129 and an associated part 130 
The associated part 130 is shaped as a truncated cone 
having an outlet opening 1 31 for particles separated by 
the cyclone. The inlet 129 is, via an air passage 132, 
connected to the coarse separator 118 The air passage 
132 is covered by a grating 133 or the like preventing 
larger particles from reaching the cyclone. 
[0033] The cyclone is placed such that the rotational 
axis R of the vortex created when the vacuum cleaner 
is used on a horizontal surface U is mainly directed hor- 
izontally. The expression "mainly directed horizontally" 
in this context means that the angle between the hori- 
zontal plane and the axis should be less than 45° and 
preferably less than 30°. The particle outlet opening 1 31 
of the cyclone separates the cyclone chamber from a 
separation part 134. The separation part 134 has walls 
1 35 that are mainly directed perpendicular to the length 
direction of the cyclone and are connected to one an- 
other by means of a wall part 136. The separation part 
1 34 also has an outlet opening 1 37 that is placed above 
the space 1 22, which means that particles separated by 
the cyclone fall down into the space 1 22. 
[0034] The wall part 1 36 of the separation part 1 34 is 
preferably spiral-shaped, as shown in Fig. 11. The wall 
part 136 extends from a point 138 vertically below the 
outlet opening 131 of the cyclone chamber to a point 
139 situated beside and below the outlet opening 137 
An alternative construction, illustrated in Fig 12, em- 
ploys a wall part 140 and several vertically oriented 
guides 1 41 placed below the outlet opening 1 31 . 
[0035] The cyclone is further provided with an air out- 
let 142 shaped as a sleeve that is disposed centrally 
within the cylindrical part 1 28 of the cyclone. The sleeve 
continues into a tube connection 1 43 that is removably 
secured to a chamber 1 44. The chamber 1 44 serves as 
an inlet to the fan unit 111. the inlet being covered by a 
filter 1 45. Outlet air from the fan unit 1 1 1 leaves through 
several outlet openings 146 arranged at the upper part 


112 of the chassis 110. 

[0036] The device shown in Figs. 10-12 operates in 
the following manner. Dust laden air is drawn in by the 
fan unit 111 from the nozzle through the hose 115 and 

5 the inlet 117 of the coarse separator 118 Larger parti- 
cles are separated and fall down into the bag 1 25, which 
is placed on the bottom 123 of the container 119 Par- 
tially cleaned air leaves through the grating 133 to the 
inlet 129 of the cyclone separator 127 Since the inlet 

10 129 is directed tangentially, a vortex is created in the 
cyclone that directs the particles toward the outlet open- 
ing 1 31 and further into the separation part 1 34. In the 
separation part 134, the particles leave the vortex and 
fall down into the space 122 in which the air is not influ- 

'5 enced by the vortex Cleaned air leaves from the center 
of the vortex through the outlet 142 and the tube con- 
nection 143, via the chamber 144 and the filter 145, to 
the fan unit 111, and then to ambient via the outlet open- 
ings 146. 

20 [0037] When the vacuum cleaner is to be emptied, the 
upper part 1 1 2 is removed from the lower part 1 1 3. Since 
the intermediate wall 121 is integrated with the upper 
part 11 2, the particles in the space 122 and in the coarse 
separator 118 will be collected in the common bag 125, 

25 which can then be removed from the container 119 and 
thrown away. A new bag can then be inserted into the 
container 1 1 9 and clamped between the upper and low- 
er parts 11 2, 113. The container 119 can, of course, also 
be used without the bag 125, in which case the container 

30 119, when being emptied, is removed from the chassis 
part 124 that serves as a support means 
[0038] The embodiment shown in Fig. 1 3 (in which rel- 
evant parts have the same numbers as in the embodi- 
ment shown in Fig. 10) differs from the embodiment ac- 

35 cording to Fig. 10 with regard to the shape of the cyclone 
being of the previously-discussed type illustrated in 
Figs 2-9. 

[0039] The embodiment shown in Fig. 1 4 differs from 
that illustrated in Fig. 10 by the fact that the separation 

40 part 134 is separated from the cylindrical part 128 by 
means of an associating part 147. The associating part 
1 47 is generally shaped as a truncated cone, but where- 
in the conical surfaces are curved and, at the portion 
continuing into the separation part 1 34, forms the outlet 

^5 opening 131 through which the particles flow into the 
separation part 134. Thus, the expression "truncated 
cone" should, in this context, be interpreted more gen- 
erally than the strict geometric interpretation. 
[0040] The two embodiments according to Fig, 13 and 

50 1 4 mainly operate in the same manner as has been de- 
scribed with reference to the embodiment according to 
Fig. 10-12. 

[0041] It should be mentioned that even if the mainly 
horizontal position of the rotation axis of the vortex is 
55 preferable, especially with regard to canister cleaners, 
the arrangement also provides a good result in such de- 
signs where a vertical rotation axis is used. 
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Claims 

1. A device for a vacuum cleaner comprising a cyclone 
separator having a cyclone comprising a first end 
wall (35), a second, opposite end wall (1 35), and an 5 
intermediate part (38,130), said intermediate part 
being either shaped as a cylinder or, at least partly, 

a truncated cone, the intermediate part has a parti- 
cle outlet opening (39,1 31 ) through which particles 
separated by the cyclone leave from the intermedi- 10 
ate part toward the second end wall, the cyclone, 
close tothe first end wall, being provided with a gen- 
erally tangentially-directed air inlet (33,1 29) for dust 
laden air and having a tube-shaped air outlet 
(50,142) extending from the first end wall (35) into ?5 
the intermediate part and communicating with a 
vacuum source (15,111), characterized in that said 
particle outlet opening (39,131) continues into a 
separation part (40, 1 34) having a side wall opening 
(41,137) through which particles leave generally 20 
perpendicular to an axis of rotation (R) of a vortex 
created in the cyclone to a particle collecting (27) 
container placed outside the separation part 
(40,134). 

25 

2. Device according to claim 1 , characterized in that 
it comprises a coarse separator (25,118) that, with 
regard to a direction of air flowing through the vac- 
uum cleaner, is connected in series with and before 

the cyclone. 30 

3. Device according to claim 1 or 2, characterized in 


4. 


5. 


6. Device according to claim 5, characterized in that 
the coarse separator (25), the cyclone, the collect- 
ing container (27), and the cover plate constitute a 
removable unit (14) arranged in a vacuum cleaner 55 
housing (10). 

7. Device according to claim 6 ; characterized in that 


the unit (14) is provided with a handle (60) which, 
when the unit is placed in the vacuum cleaner hous- 
ing (10), also serves as a handle for the vacuum 
cleaner. 

8. Device according to claim 5, 6 or 7, characterized 
in that the coarse separator (25), the cyclone, and 
the collecting container (27) have generally equal 
lengths and are placed beside and parallel to one 
another, the cover plate (37) being an end wall for 
the coarse separator, the dust container, and the cy- 
clone chamber. 

9. Device according to any of claims 5 - 8, character- 
ized in that the tube shaped air outlet (50) is per- 
manently connected to the cover plate (37). 

10. Device according to any of the preceding claims, 
characterized in that the length of the cyclone be- 
tween the end walls (35,36) is between about 100 
to 300 mm and a maximum diameter of the cyclone 
is between about 50 to 150 mm. 

1 1 . Device according to claim 1 0, characterized in that 
the length of the tube shaped air outlet (50) extend- 
ing into the cyclone is between about 20 to 50 % of 
the length of the cyclone. 


Device according to claim 1 or 2, characterized in 

that the cyclone is positioned such that said axis of 
rotation (R) is inclined less than 45° to a horizontal 
plane when the vacuum cleaner is placed on a nor- 35 
izontal surface (U). 

Device according to any of the preceding claims, 
characterized in that the side wall opening 
(41,137) of the separation part (40,134) continues 40 
into a channel (42), said channel having a wall 
(43,136) which, as seen in a direction which is per- 
pendicular to a length of the axis of rotation (R), is 
spiral-shaped. 

45 

Device according to any of claims 2-4, character- 
ized in that each of the coarse separator (25), the 
cyclone, and the collecting container (27) are pro- 
vided with a wall part that is integral with a remov- 
able cover plate (37). so 
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FIG.10 
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